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[0001] This application claims the benefit of Korean Patent 
application No. P2000-23332 filed on May 1, 2000, which is hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a liquid crystal display 
(LCD) , and more particularly, to a repair structure for an LCD 
and a method of repairing the same. Although the present 
invention is suitable for a wide scope of applications, it is 
particularly suitable for repairing a defect due to a short 
circuit between the lines of the LCD. 
Discussion of the Related Art 

[0003]A cathode ray tube (CRT) is a display device used as a 
monitor for information terminals and measuring instruments such 
as a TV. However, the CRT has not been widely applied in modern 
electronics due to its weight and size. 

[0004] To substitute for such a CRT, an LCD having a small size 
and lightweight has been actively developed. Recently, the LCD 
has been developed for a flat panel display device. Thus, a 
demand of the LCD device is consistently increasing. 

[0005]An amorphous silicon thin film transistor (TFT) is used as 
a switching element in a TFT-LCD that can be fabricated with a 
low cost and a high performance. Currently, the LCD is able to 
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display a video graphic array (VGA) having a maximum high 
resolution of 640 x 480 pixels as well as an SVGA having a high 
resolution of 800 x 600 pixels and an XVGA having a high 
resolution of 1024 x 768 pixels. 

[0006] Development and application of the TFT-LCD industries have 
been accelerated in accordance with an increase in dimension and 
resolution. To increase productivity and ensure a low cost, many 
efforts have been made in view of simplifying the process steps 
and improving yield. 

[0007]A related art method for repairing an LCD device will now 
be described with reference to the accompanying drawings. 

[0008]As shown in FIG. 1, a plurality of scan lines 1 are 
arranged on an insulating substrate at constant intervals and a 
plurality of data lines 2 are arranged to cross the respective 
scan lines 1, so that pixel regions are defined in a matrix 
arrangement. A thin film transistor (TFT) (not shown) and a 
pixel electrode (not shown) are arranged in each pixel region to 
constitute a TFT-LCD array 5. 

[0009] The TFT-LCD array 5 surrounded by repair lines 3 and 4 has 
a closed circuit or two open points. As shown in FIG. 1, if the 
repair lines 3 and 4 having two open points are formed, they are 
separated from each other at a constant interval in the opposing 
portion . 
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[0010] For example, if a line opening 6 occurs in the data lines 2, 

the repair line 3 is electrically connected with one side of the 

opened data line 2 at one side of the TFT-LCD array 5. The 

repair line 3 is also electrically connected with the other side 

of the opened data line 2 at the other side of the TFT-LCD array 

5. Thus, a signal to be applied to the opened data line is 

transmitted thereto through the repair line 3, thereby repairing 

the line opening 6 of the data line 2. 

[0011] However , the related art repair structure for an LCD device 
and a method for repairing the same have the following problems. 
[0012] If the repair lines are formed along the periphery of the 
TFT-LCD array, a resistance of the repair lines is significant. 
Moreover, in light of increase of the panel size, there is a 
limitation in forming the repair lines along the periphery of the 
TFT-LCD array. 

[0013] In addition, if a defect occurs in respective lines such as 
scan lines or data lines, the respective lines with the defect 
can be repaired. However, if a defect occurs due to a short 
circuit between the scan line and the data line, the lines with 
the defect cannot be repaired. As a result, it is difficult to 
improve yield in fabricating an LCD. 



SUMMARY OF THE INVENTION 
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[0014] Accordingly, the present invention is directed to a repair 
structure for an LCD device and a method for repairing the same 
that substantially obviate one or more of the problems due to 
limitations and disadvantages of the related art. 
[0015]An object of the present invention is to provide a repair 
structure for an LCD device and a method for repairing the same 
in which a repair line in a portion where a gate line and a data 
line cross each other within a TFT-LCD array to repair a short 
circuit between a scan line and the data line by a laser induced 
chemical vapor deposition (CVD) method, thereby improving yield. 
[0016] Additional features and advantages of the invention will be 
set forth in the description that follows, and in part will be 
apparent from the description, or may be learned by practice of 
the invention. The objectives and other advantages of the 
invention will be realized and attained by the scheme 
particularly pointed out in the written description and claims 
hereof as well as the appended drawings. 

[0017] To achieve these and other advantages and in accordance 
with the purpose of the present invention, as embodied and 
broadly described, a repair structure for a liquid crystal 
display having a substrate includes a scan line on the substrate, 
a data line crossing the scan line and having first, second, and 
third segments, wherein the second segment is an electrically 
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isolated from the first and third segments and located at a 
portion where the scan line and the data line overlap, and a 
repair pattern electrically isolated from the second segment and 
electrically connecting the first segment with the third segment 
of the data line. 

[0018] In another aspect of the present invention, a repair 
structure for a liquid crystal display having a substrate 
includes a data line on the substrate, a scan line crossing the 
scan line and having first, second, and third segments, wherein 
the second segment is an electrically isolated from the first and 
third segments and located at a portion where the scan line and 
the data line overlap; and a repair pattern electrically isolated 
from the second segment and electrically connecting the first 
segment with the third segment of the scan line. 
[0019] In another aspect of the present invention, a method of 
repairing a liquid crystal display having a plurality of scan 
lines and data lines which are arranged to cross each other 
includes the steps of electrically isolating a portion of the 
data lines that are short circuited with the scan lines where 
the data line and scan lines are overlapped, thereby forming 
first, second, and third segments of the data lines, wherein the 
isolated portion is the second segment, forming contact holes 
over each of the first and third segments of the data lines, and 
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forming a repair pattern electrically connecting the first and 

third segments of the data lines through the contact holes, 

wherein the repair pattern is electrically isolated from the scan 

lines . 

[0020] In a further aspect of the present invention, A method of 
repairing a liquid crystal display having a plurality of scan 
lines and data lines which are arranged to cross each other 
includes the steps of electrically isolating a portion of the 
scan lines that are short circuited with the data lines where the 
data line and scan lines are overlapped, thereby forming first, 
second, and third segments of the scan lines, wherein the 
isolated portion is the second segment, forming contact holes 
over each of the first and third segments of the scan lines, and 
forming a repair pattern electrically connecting the first and 
third segments of the scan lines through the contact holes, 
wherein the repair pattern is electrically isolated from the data 
lines . 

[0021] It is to be understood that both the foregoing general 
description and the following detailed description are exemplary 
and explanatory and are intended to provide further explanation 
of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0022] The accompanying drawings, which are included to provide a 

further understanding of the invention and are incorporated in 

and constitute a part of this application, illustrate embodiments 

of the invention and together with the description serve to 

explain the principle of the invention. 

[0023] In the drawings: 

[0024] FIG. 1 is a plane view of an LCD illustrating a related art 
repair structure; 

[0025] FIG. 2 is a plane view of an LCD illustrating a repair 
structure according to a first embodiment of the present 
invention; 

[0026] FIGs. 3A to 3D are cross-sectional views taken along the 
line III-III' of FIG . 2; 

[0027] FIGs. 4A to 4D are cross-sectional views taken along the 
line IV- IV of FIG. 2; 

[0028] FIG. 5 is a plane view of an LCD illustrating a repair 
structure according to a second embodiment of the present 
invention; 

[0029] FIGs. 6A to 6D are cross-sectional views taken along the 
line VI-VI' of FIG. 5; 

[0030] FIGs. 7A to 7E are cross-sectional views taken along the 
line VII-VII' of FIG. 5; 
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[0031] FIG. 8 is a plane view of an LCD illustrating a repair 

structure according to a third embodiment of the present 

invention; and 

[0032] FIG. 9 is a cross-sectional view taken along the line IX- 
IX' of FIG. 8. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0033] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 

[0034] FIG. 2 is a plane view of an LCD illustrating a repair 
structure according to a first embodiment of the present 
invention. In this embodiment, a data line is repaired when a 
short circuit occurs between a scan line and the data line. 
[0035]More specifically, the repair structure according to the 
first embodiment includes a scan line 21 formed in one direction, 
a data line 23 arranged to cross the scan line 21 and cut at both 
sides of the scan line 21, a contact hole (not shown) formed in 
each of the cut data lines 23, and a repair pattern 25 insulated 
from the scan line 21, for electrically connecting the cut data 
lines 23 with each other through the contact hole. 
[0036] The repair pattern 25 is bypassed toward pixel electrodes 
27 and 27a adjacent to the data line 23 to overlap the pixel 
electrodes 27 and 27a. The data line 23 is cut by a laser. 
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[0037]As shown in FIG. 2, since the repair pattern 25 is formed 

in a "[" shape, the pixel electrode 27 electrically connected 

with the repair pattern 25 is cut by a laser. At this time, both 

the pixel electrodes 27 and 27a at the upper and lower portions 

around the scan line 21 may be cut. Alternatively, any one of the 

pixel electrodes 27 and 27a may be cut as shown in FIG. 2. 

[0038] If any one of the pixel electrodes 27 and 27a is cut, the 

cut pixel electrode is normally operated. However, the uncut 

pixel electrode exists as a defective pixel electrode. 

[0039] For example, the repair pattern 25 may be formed of a metal 

such as W, Mo, Ni, Cr, and Fe . 

[0040]A method of repairing an LCD according to the first 
embodiment will now be described with reference to FIGs. 3A to 3D 
and FIGs. 4A to 4D. 

[0041] FIGs. 3A to 3D are cross-sectional views taken along the 
line III-III' of FIG. 2 while FIGs . 4A to 4D are cross-sectional 
views taken along the line IV-IV of FIG. 2. 

[0042] As shown in FIGs. 3A and 4A, a scan line 21 and a gate 
electrode 21a are formed on an insulating substrate 20. A gate 
insulating layer 22 is formed on the entire surface including the 
scan line 21 and the gate electrode 21a. 

[0043] As shown in FIGs. 3B and 4B, a semiconductor layer 24 is 
deposited on the entire surface of the gate insulating layer 22 
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and then patterned to remain on the gate insulating layer 22 over 
the gate electrode 21a in an island shape. A data line 23 is 
formed to cross the scan line 21, and a drain electrode 23b is 
formed at the portion opposite to a source electrode 23a, 
extended from the data line 23, on the semiconductor layer 24. 
[0044] Afterwards, a passivation layer 26 is formed on the entire 
surface including the data line 23 and the source and drain 
electrodes 23a and 23b. A pixel electrode 27b is formed to 
electrically connect with the drain electrode 23b. Then, a TFT- 
LCD array having thin film transistors and pixel electrodes is 
completed . 

[0045] The reference numeral 27 of FIG. 3B, which is not described 
above, denotes a pixel electrode. 

[0046] As described above, in the TFT-LCD array having TFTs and 
pixel electrodes, when a short circuit is generated between the 
gate line and the data line, a repair process is performed as 
follows . 

[0047] As shown in FIGs. 3C and 4C, when a short circuit between 
the scan line 21 and the data line 23 occurs in the portion where 
the scan line 21 and the data line 23 cross each other, the data 
line 23 at both sides of the scan line 21 is cut by a laser to 
form opening regions 31 and 31a. Contact holes 32 and 32a are 
formed using a laser to expose a predetermined portion of the 
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data line 23 at both sides of the scan line 21. The pixel 
electrode 27 is then cut by a laser. 

[0048] As shown in FIGs. 3D and 4D, a repair pattern 25 is formed 
by a laser induced CVD method to connect to the data line 23 at 
both sides of the scan line 21 through the contact holes 32 and 
32a. Thus, the repair process of the LCD according to the first 
embodiment of the present invention is completed. 

[0049]The repair pattern 25 is bypassed to the pixel electrode 27 
adjacent to the data line 23 to overlap the pixel electrode 27. 
If the repair pattern 25 is formed along the upper portion of the 
data line 23, the repair pattern 25 is buried in the open regions 
31 and 31a. For this reason, the scan line can be electrically 
connected to the data line 23. 

[0050] Accordingly, to prevent the scan line from being 
electrically connected to the data line 23, the repair pattern 25 
should not be formed along the data line 23 but bypasses to the 
pixel electrodes 27 and 27a. 

[0051] At this time, as shown in FIGs. 2 and 3D, since the repair 
pattern 25 is electrically connected to the pixel electrodes 27 
and 27a, it is necessary to cut the pixel electrodes 27 and 27a 
using a laser. As shown in FIG. 2, if only the pixel electrode 
27 over the scan line 21 is cut, the cut pixel electrode is 
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normally operated but the pixel electrode 27a below the scan line 
21 (which is not cut) exists as a defect pixel electrode. 
[0052] If both the pixel electrodes 27 and 27a over and below the 
scan line 21 are cut, they are normally operated. 

[0053] For example, the repair pattern 25 may be formed of a metal 
such as W, Mo, Ni, Cr, and Fe . 

[0054]As described above, in the first embodiment of the present 
invention, if the scan line 21 and the data line 23 are 
electrically short-circuited, the data line 23 at both sides of 
the scan line 21 is cut by a laser and the repair pattern 25, 
which directly connects the cut data lines with each other, is 
formed by a laser CVD method. 

[0055] The repair structure for an LCD and a method of repairing 
the same according to a second embodiment of the present 
invention will now be described with reference to FIG. 5. 
[0056]As shown in FIG. 5, in the repair structure according to 
the second embodiment of the present invention, a repair pattern 
25 does not bypass to pixel electrodes 27 and 27a but formed 
along a data line 23 at the upper portion of the data line 23. 
[0057] To form the repair pattern 25 at the upper portion of the 
data line 23, it is necessary to bury opening regions of the data 
line 23 with an insulating material 51 and 51a. In other words, 
if the opening regions are not buried with the insulating 
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material 51 and 51a, the metal used as the repair pattern 25 is 

buried in the opening regions. For this reason, the data line 23 
short-circuited from the scan line 21 may be electrically- 
connected to the scan line 21. Accordingly, the opening regions 
should be buried with the insulating material 51 and 51a. 
[0058] The above-mentioned features will be described in more 
detail with reference to FIGs. 6A to 6D and FIGs. 7A to 7D. 
[0059] FIGs. 6A, 6B, 7A, and 7B illustrate a manufacturing process 
for forming a TFT. Since the process for forming a TFT has been 
described in the first embodiment of the present invention, the 
description will be omitted in the second embodiment. 
[0060] As shown in FIGs. 6B and 7B, a TFT-LCD array is formed to 
have a TFT and pixel electrodes. When a short-circuit between a 
scan line and a data line occurs in the portion where the scan 
line and the data line cross each other a repair process of the 
second embodiment is performed as follows. 

[0061] In FIG. 7C, the data line 23 at both sides of the scan line 
21 is cut by a laser, thereby forming opening regions 31 and 31a. 

[0062] As shown in FIGs. 6C and 7D, insulating materials 51 and 
51a are filled in the opening regions 31 and 31a. Thereafter, 
contact holes 32 and 32a are formed by a laser to expose a 
predetermined portion of the data line 23 at both sides of the 
scan line 21. 
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[0063] FIGs. 6D and 7E illustrate that a repair pattern 25 is 
formed on a passivation layer 26 over the data lines 23 along the 
data line 23 by the laser CVD method. The data lines 23 at both 
sides of the scan line 21 are connected with each other through 
the contact holes 32 and 32a. Thus, the repair process of the 
LCD device according to the second embodiment of the present 
invention is completed. 

[0064] For example, the repair pattern 25 may be formed of a metal 
such as W, Mo, Ni, Cr, and Fe . 

[0065] In the second embodiment of the present invention, the 
repair pattern 25 does not bypass to the pixel electrodes 27 and 
27a but formed along the data lines 23 at the upper portion of 
the data lines 23. Accordingly, it is not necessary to cut some 
of the pixel electrodes 27 and 27a adjacent to the data lines 23. 
As a result, the pixel electrodes have no defect in this 
embodiment . 

[0066] Meanwhile, in the first and second embodiments of the 
present invention, if a short-circuit occurs between the scan 
lines and the data lines, only the data lines are cut. In a 
third embodiment of the present invention, only scan lines may be 
cut in repairing a short-circuit. 

[0067] FIG. 8 is a plane view of an LCD illustrating a repair 
structure according to the third embodiment of the present 



15 



ATTORNEY DOCKET No.: 041501-5423 
invention while FIG. 9 is a cross-sectional view taken along the 

line IX- IX' of FIG. 8. 

[0068] As shown in FIGs . 8 and 9, the scan line 21 arranged to 
cross the data line 23 at the lower portion of the data line 23 
is cut using a laser at both sides of the data line 23. Then, 
contact holes are formed using a laser to expose the scan lines 
21 at both sides of the data line 23. 

[0069] Afterwards, the cut portions are buried with the insulating 
material 51 and 51a and then the repair pattern 25 is formed by a 
laser CVD method to connect with the scan lines through the 
contact holes. 

[0070] As described above, unlike the first and second embodiments 
of the present invention, the scan line 21 arranged to cross the 
data line 23 is cut at both sides of the data line 23 in the 
third embodiment. Thereafter, the repair pattern 25 is formed 
along the scan line 21 at the upper portion of the scan line 21. 

[0071]As aforementioned, the repair structure for an LCD and the 
method for repairing the same according to the present invention 
have the following advantages. 

[0072]A repair pattern is selectively formed at the portion where 
a short-circuit between the lines occurs. Therefore, with 
increase in size of the panel, resistance of the repair pattern 
does not increase. 
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[0073] In addition, since the repair pattern is readily formed by 

laser induced CVD, defects due to a short-circuit between the 

scan line and the data line are repaired. As a result, yield is 

much improved. 

[0074] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the method of 
the repair structure for the liquid crystal display and the 
method of repairing the same of the present invention without 
departing from the spirit or scope of the inventions. Thus, it 
is intended that present invention covers the modifications and 
variations of this invention provided they come within the scope 
of the appended claims and their equivalents. 
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